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MECHANICAL POLISHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy of a 
polishing process and hereby ensure further 
advantageous information by making a laser beam 
incident on a wafer during part of a period of time and 
detecting light reflected on the wafer when the wafer is 
on a window disposed in close vicinity of as platen hole. 
SOLUTION: A platen pad 18 is constructed by laminating 
a backing layer 20 and a polyurethane cover layer 22 on 
a platen 16, and a hole 30 is formed in the platen 16 and 
the backing layer 20 as a window. On the window a wafer 
14 held by a polishing head 12 is disposed, and a laser 
beam 34 is made incident on the carfare of the wafer 14 
transmitting the cover layer 22 through a laser 
interferometer 32 during part of a period of time. The 
laser beam 34 incident on the wafer 14 is reflected on 
the wafer 14, and the reflected laser beam 34 is 
detected by the laser interferometer 32. Hereby, 
accuracy of a polishing process is improved and hance 
useful information is ensured. 
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[ooii] hi:, u-if-^mmt. 9ia*»5ew 
xAfcis»UT^*t#tt*K«ttffl^*m*-r-6fc* 



n-etiflD-HoMcw— y*-T*«-*»6iH*sn4*m 
#-r*fc«>©Bi!t's<fc*siirr ■&£«>©, g'j©g*Sr, 5* 

[0 0 12] 5 f -^Ut»8Bfc«k*5*-^ffl#©W* 

T. f IA©8ft*lOSB*»6R»in5 I/- if- 1? 
-AO«»ti:OTO , >XA*«0*iB*>6R»Sn« 

•5. SEoT, 7^ > fmit® (blank oxide) -7XA©g£ 
©«fi££xA©SMfc<»H©EI*«*&a>&mrt«*»© 

*j?$*^*$n-S^€f*f)^©0fM©JP$£A±fCfet3fc 

t«i:cMPs»7s*4fc*o. ttmt*3t£mm&m& 
?jizstm-rz>ftK>\z, *m ^;u©-g5*tnscLTt)«fc 

[0 0 13] 77>?8Kfc1& , 7XA©CMPffl.g&j££ 

ft^fssij©^s«. -y-r ^^©^^©sxtiitu- ^ 

©ffl^ ^ nfc^w (- * nfc*r»© js * s «■» u . « 
«©» *ta3t*nfcfippiTi»LTi»*a*£»aiu. 
S{b«j®7i^f^5fe^n*^#«fi©3fa©jf sa^etm 
©ffsswiiTaow^sjpsssuti,. c©fs<3©^ 
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&m 2 £ &£m&T?m lt§ q <o c m p man zmii l . 

COO 1 4] i«SO(DCMPrait 

[0 0 15] L*>U ^IA^W^W-&tIi 
»r * ifi £ *-T -5 &» C M P y n -b X T¥Sft * *l 4 

c & o fc^T*^ m& £ * u fc v> o n © y - x t 

9XAtf¥fift: htz z. £ £ft£f -5 d i \ZM&? 3 
CMPi/p-trx©^-^ 5*-*«^©HJH£*ft;*lft 

©^•ffc©ft#j©«& i •y-'f t> wxnv)"?-? ^onm 

[0 0 1 6] ftfrCfcoTtt. A^-X^Sftfc^X 

©BIJPtt, ffi»©¥fiflsfc«fcoT^*>Sij*-c**£«: 

£©MJP#a£ L^IS©T©#£©«Stft^«©-tr-f 
X#-£*. &nfc*i6#©iOU-:/fcHT*H»R£tfJ-© 

co oi 7] x-^jmsncfcoaasttax 

-*{§*!£. Bff + ©CMP:7o-fc;*0*j«©ftj£Etf1. 

e>©ss* d t ic «t <o ^tz^wmnz^-zt 

5Xf7^i ; ^©^ffi^fr^-'fiWRSGneasure 

CO 0 1 8] jf$Ll>jM(c«Ttt. IKDH-jrf SXxy 
x*tt. T»«<»*»61#tt«^*ttUJ-r4iSi : C©tt 

TBf £ ©SEJU/E *t r> ft t # K g£ £ 5BT 5 X y -y Xct 



£fLT^5. fdimi. ^^©{^©^fcitSJUiSfiStt 

2©fctt*awrrsig£. Hfjte©!gi©#te&tfss2 
m i ©»ttR^ ig 2 ©«*tt«-tn* 

ft. MKRMXtfftNXftfl^OHino. s§« 
fsiSfctt. £©{£Ji3&<i^<bit5Ji3i&(I^©tt£frilE 

COO 1 9] gtUiWlCtt. SijW^mtLT, *^BJ«. 

*. £©2r)£«. KT©Xf7^I^L4 : MMPlcX 
tf-A**^lSjltaXT-y ; 3S«*»&E»Sft*3fc 

e- a c i o tiss^ $ nz^&mn £ t-^ r -s x y >y 

; (signature )*awr* 

J:0t>**<lK««ofct*C:»firfll<»*f6-r*X7 i y^ 
CO 0 2 0] ffSL^ftfrWCH. £CTC5«I»»^ 

m^-< x7u-(mw±izT-&m^$:&*-rz>x7-y7$ : 

jglc#LTViS. HK:. ftmwx^-yx'fi. Etc. 

CO 0 2 1] SttaWtC. SfegiJ©#aibT. *^BJ 

x>±»w^/t-y \r\znhxmwL^mt^mm^y k 

fc7ttf-A(collimaled light beam ) £fg£-r«*a ! "J 

t ; e.^-ttoR«s«-j|t-r*<fc 

CO 0 2 2] Jff*U^ft#:«T?f4. {ff^f Hi^- 

MIC, f-^/Ptytfc> T*fi^^&««1»«(fea 
ture information ) 5rtttrJ-T-5 «fc o \Z ; ttffi^tl 

(0 0 2 3] ^UiWtC. JEtCg'lW^atLT. *f??q 
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^-^tte^jra-raaBswu =?#mt* #e 

[0 0 2 4] *R«fc, UT, *^0J 

oios«msn *ttb&Hffit#fcRW*n*# 

M&RWrt^WSfrfcfcSTfc^i. 
[0 0 2 6] 

-r>i6l:tt*-;i/ (70 3 0j&W$n, co*- 
M^-Jy-J-yny Y 1 8©±^»*. K 1 2 

disbud— *©m, mm^y h i 2 iz&^x&n 

?5^6ft5. if-^FSfrfff 3 2 tt, ^7-f>16 

-A3 4^7 p ^-t : ->1 6 CO^— ;i/3 0^m^LX^r(D 

[0 0 2 7] y7-f>*-W0R^X/M4^ 
CO) 03 (a) - (c) (;:5n£n£ 0 03 (a) \Z 

yf;£nz>&o\z, /7-f>*-;P3on xf^^ 

tt, U—tf-fc:-A3 4C0fc*O^^ >K£<hbT«8flg 

■r^>^^-^-r >u— h 3 8 stLtcns^nfc 
&>\zm^t>nz>o -?7—T'>i S3 son 

U 4 0 0)-gg^7 p ^-T-> 1 6<Oj£SB*>€>jitt;Tfr&^ 

•kifcSftT^a. i^*-y-f>u— h3 8tt, 79- 

F 1 8 <D$*lZAQiktS 0 :^H-h3 8<7)5iaiSB 
tt, < >U- h 3 8 ©iffit'JXA 1 4 O^It ©B© 



*r*y~7£m'Mz?Z>Ct\z&r>. Z.<D** y T^ffi* 

c<hTfeo, wft&s. x^u 4 ote-e-^ao&tt* 

£o -f.>1f- h 3 8 t ^X/M 4 ©f H 1(7)X 7 U 4 0 (01 
*<*<&3K£\ U-tf-K-A3 4£9x/\K:fi#r<* 

:©^t7^iT't§fc # WS^J;ti^ cm 

P^PtXtaiOfM>U-h3 8WXA1 4\Z 

iftMTIi, ^>tf-h3 8t^XA14W1^t7 
lOmi Is (2 5 0 Mm) »Jitf, fS^^f 

[0 0 2 8] 03 (b) tt, y7-f>16t/tyHl 

h«#»*n, a* h 1 8 fc«s:a^tt#ab& 

^ f^fttoOl:, 7 P ^-7^>1 6^)*-JI/3 0CD±O 
««Ttt, rty K 1 8^)151012 0 (SSETftfcD *t 
[*S2ftfc. £<Z>££K:«k9, ^x/\14^7-f> 
1 G<D&W>t<T>mz\*, rty H 1 8©#'J^U^>*A* 

-«2 2fcW-3t^§ fl *n-i2 2£jfl^sn* 

T^S. SEoT, 7 p 7-r>3 0^±l:S§*A f -12 
2©-»^ tf-fcf-A3 4<Dfz*b<DV>( >K^<fc 

bT«iirr*. £©»j<D*/stt. **at«A*#bT^ 

3— /W HO?H«^g|«b?a:<&SC<hT 
03 (a) O*t0l:R«l/ftA#«TH 

y-r f^^xa 1 4(h©ra^t7^Bffl*se 

t}/h£ < £*lT^fc. b^b/^y H 1 8 ttffifeT-Sfc 

<>it-h38^X/M4f:8ttLTja 
#^-^A^)o 03 (b) ©giJ©*fr«Ttt, A7HI8 
tt, ')>f>K'JtUfflV^nTWtft, ^fc, ^x 
Al 4fc«*-rs«t3tRffi*nT^Sfca6, A7KI 
8 <Dffimz£Z>mg&%)%:\tts:\,\ *-7>±:fr(D?'f 

7<r>rty vjktf? )\,-zr*mir z>nm<D? 7<Drty K 

[0 0 2 9] K^)A/t-Bi:ffl^e>n§#U9l/^ 

>«»tt, i/— *-e-AK:»LT*«ttK:aattt* 
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•5. ZOmm&te* 13 (c) iZ&frtlT^Z>*%W<D 

M,#Miz&^Tm&t<tiz, ;:©ft#tRj-m. 
>*-^3 o<D±<Dmmiz&v F*wt 

tt, V'JyKft (^tlttH) #U^^>y7^4 

;u-^ (xa^--y>-b:;^jg) ^Lte^'j-?^ 

[0030] iwpte. xmyuzttitzcupmrnt. 
ffi#¥fifl:Snfc£**ftjrr*. £©7°ci-fcx©IJB& 

4 4. t-AXyj -7^4 6. Rtf&ffig§4 8#. 
■!f-T«t«-3 2©fi*£LT«A*rvO»*. H*l*»ff*J 
ftS^K.fcO. (WjSL&CMPgEfiWi&ffr&t^Kfc 
So Si:, jr*-y-f >U— H3 8*«7^ >F"7<hLT 
ffl^-503 (a) ©£#«#, «!l:wfce6{C*$n-5. 

mm. c c c«j^nfc««tt i oro pite^eaex'* o , 

*Jfc©£T*flR>*::£rt«T*, »f-T#JH- 

5 U— tf-T^tt© 1 Ott, «>XAt**fti**t>oT 

fc'-A£fg££t!--5> U— »f-£ffl^ •£>*>©-?& 

[o o 3 i] m4\zm^2nz>£?\z. v— tf-Rtfn 

U 4 4 tt. f-AX7"U 7^4 6 ©Tffl'JSBICAJft 

-r-5, 3 y h$nfei/-if-H-i 3 4 ssist 

fcf-A 3 4 ©-gB#. t'-A7y'J7^4 6jfc^ 
^■-y-f >1t-h3 8£SoTjtfr LTtrX. tf-A3 

4©ci©gc»*w>-y— h©T«ncjan«, ^nnx7 

U4 0^IoteiL, >7XA 1 4©^®f3A^-TS. 
0 5^g¥iffl(C^$nT^-2)<t^Jl, "7XA14te, ->U 

?>t*(n±.<nmtmm5 2 (w*.«sio,) t&m 

[0 0 3 2] -7XA1 4CA#J"r*bf-A©-Stt. & 

A5 44MT5. L^U 3fc©-»ttgt{fc<ltiJH 5 2 £ 
iliiLT. -5-©T©S1S5 0»CAW-r-S>eiHt'-A5 6 

*#j«t-5. s«5 otsijjfrseiik-A5 6^e>'> 
a<tt>-a.*j6*«*fl:«UH5 2'ss»uigsn. is 2 
©Eue-A 5 8 as 1 ©site- a 5 4 <t 

f§2©J£fcf£-A5 8fi. ^ine©fi:ffl©B5{SlC«fcoT 

G&mz$>zwm<gmztomzftmL. &mmmm 



[0033] ±jfi©A#«Ttt. m-©iSHt4^£W-t 

n ©^F#© -f a ir 7 C Z> ZL £ tt@g$ £ tx5 ti*> 7 . 

MIC n©T#©:/n-feX*. S«©±lc«^ 
©If fcWt^XAK&fflLTfcJ:^,, Stf. SJl^gB 

IS*. TOhT— £*ltt£T©«Rtf 
S^e>©S»t*-A©^T^S. 

[0034] s^H4*#M-rn«g»sn««fc5ic. 

JBl©E»«i-A5 4RtfJS2©E»lf-A5 8 (0 
5) ©^T*5^f-A6 0lt 7.7 U 4 0 t-f> 
If-h 3 8*a-pTgjf L3iU. t'-AX7 p U^/^4 6 
©±S»-.C«*-<5. bf-A77"'J-.y*4 6«. ig^b*- 
A6 0©-SB£. *im§§4 8©*^****4. 
[0 0 3 5] 1 6«ASW(C«, CMP:/U 

•trx©ft'p«iHife$n-5fc*5 5. se^x, Zf7-T>* 

-;U3 0 te, H-r*MK">XA 14*1 lalfc'tt 

lot, ^XAl 4 tU— tf-lf- 
A 3 4 j^AWT *Wf«»t, U— !f-T#M- 3 2 *>e ©^ 

m«**-y->yj>^-r*cit3ft.?r«ir»*. u-if- 

fz?> 5 C <DZ\ Z>Z.£ZV5±-r 2, 

Sit. JtjSKrS. Xtt^#-fe>lH?©. *^($4i!E»©ifi 
C«^jgWg§©^-i'7 p ©-tr>it^ffl^^n. KTt'ia® 

g^w-3 2 s^tsfcfcfflgi^^n. 3fc 

aKS^'f X©-fe>1f6 2 LED/7* 
-f^"— K©^7) ^CMP^B©->V->©ab-5@^^± 
tcKB^n. 7*7-t> 1 6©^«X5/v©«|f-S:#L 
C©^-f 7 p ©-fe>it6 2«, fELifcJfctf-AjJt 

jnwfstifc^cflfttfc-r*. ett>it77^6 4^ 

^7-f> 1 6©^fC®0^tt?.nT^-l). 75^6 
4 ©^ 0 #»tfl[fiR fi S tt. U— tf-¥»W- 3 2 *» e> 
©U— tf-tf-A3 4^mia>©'7-<> H-7Wig{*:6 6$ 

tz&zmmisTfcmsnittgizfiiv. -fe>u-©3t«^ 

1t62«. 1 6©4"^tCB5UT, U—tf-T 

*«-3 2©HS*|Sl©E»fi8CttB*nT^Tt>«tl>. 
75^6 4fi. -fy—T-y i 6 ciisi^TiStlTjfat;:^ 
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-5. 77^6 4«SSH ,^6 8 II«t^T*3«k-e** 

+h6 2lc£oT®»£ttT^5£P#|y]. U— tf-k'-A 

Sir, WKil^ns^fi&s. c©ln*»&BlttK 
«fcO, teB-k >-tf© -3 /"-l" XXli^jEtttt. 

* t * t U— !f— T»»ODflt^fclJ- >yj Sfc© 
t£9&*m&Lttif*. tot. ciifctt-tofflBttlMii 

», «^-»-y-fX©Jt*«*»s*i«. 

7-x>Rtf?XA©|slgl;:«fc-5JIfK\ Tfflft**^^ 

>© i meoFifjtcftfx 

■5. 

[0 0 3 6] COWHCJST* 1 00*8t»tt, ^7- 

fftam«. 94>K94fl£tt6 6' (BP 
4>D—b, A-yH, XteT^iO tt. 0 7(;;^£ 

77^64' it. &<Ur>tzO-< >K<7«ljg#6 6' E 
-Xfli. CMPggte. ^-^©TK&S^fh 

[0 0 3 7] ^-^V^-JURtf'yV > K>y-£ft< t 



£^©0$£©-^©FbTI::^ >F0©±IC&5-r'fX:? 
7-x>5J:-;UR!^^i' > F^cDg^te. £XA©X<y 

[oo3 8] aeoT, m&ity ! --*wt.nm&*m>tc** 

•Tfttf. Xf5»7" 1 0 2©Fb^C. ^ , 7-T->©#llsie 
K# U T £ * C £ #T * S * BlfW* W © WJ 

+f-^*§f©m^#if>:/u>y;*n5. ^tc, 
7i o 4rc;i o 6tc43^x. •*r>yj >7$nfcffi^ 
«-en-en. M&©x-*JR#i$iimcfc>fc^T«7>£ 
n. ^o^iiifissns. fir. x^-yyios 

1 OCfc^Ttt, 7 , 7-f>^Cl^t5fc 

Vft ZtifcOT'&mi. ctiitfztz l •?©-»*•> 7 U >y 
■^l i 4-eii «@«#*nrt»fc«7>««*C3l*ti 

K'7©iSg J ?'7 p 7-^>©lHl^©X tf- HfcBMR&< , 
©yn-fex*«ffi«-fe>lJ-SBItte^ft^fc«^tt, 7"7 

[0 0 3 9] ttifi©»10R»t;-A&t;jB2©K»hf 
-Ate, ■4&tfB5C«3tt«J:3iatt6br— A6 0 

m 1 ©SStt-AR^2©KWtf-A^t§St-tiffl^ 
&?Tl^S^(i. dtiett^WS4 8(C*5^TS*M 

tuz>. cinb©t'-A©{ita*u 8 o° -rnr^s*! 
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k «t o a g*<i t ft/hdom © nm*>©« <t 

7Jtt. SHt#J)15 2©J9a#CMP:/nl:x©g c W;:!)!£ 

^an-si-onr, ^©jiaicsjUT^auwKgftrf 

-5. HIS, 09 (a) Rtf (b) (D9?7\Z5n2tlT^ 

«i^T^{i;-r^fc*5 o z. ttfmmzntz. 09 (a) © 

KtofcattWfi^oJR* (y-tt) ©«#&3RLTir» 
(BP*. ^7>^i«fiA) swra^x 

09 (b) 0^5 7tl 09 (a) 0^57*^ 
©^-^l'7^;U^SrAHtifc^«**LT^-l). ~©7 

©it hmoimw s *m n* <t * was e «k 

*»*»*Tlft*©* J *»^'9— r>££x/\£©ra©tl2tji 

coHwsfts-r*. 09 (a) (b) ty 

frWCtt. io©H*B«fcl*£aft*JSa©*«. is J: 

ft. nttBMfc*li©JB*r*-C**. ft)T, 010 
(a) K«SSn5*S*ffll»ntf. CMP7"o«0 

*»s*3tTs^t««Bi«nr*s. muz. xt^2o 

*. JfclC. Xt77'2 0 4T'tt, ta*«^OlU--f ^JU 

T. Xr77"2 0 6 K*5^T, SEflS**^6l**Sft* 

■V-l 9 )V<D&t., l*M 9J\''t>\Zfe£2tlZ>$t$\a>m2 
t<DmizmL<U.Z>. H<iD7f77"2 0 8ttt, 

[0040] aawt. »ssnstt»©iasftj£-r<& 

T<b£t>. C©7JftT-«. tm*<i?r3©fl£ttATl»S 
*n-5»Sg/MCTSJ:t^T#S. 010 (a) ©X 
0 2©lg!IIlff€f©gP^t^$nTHS«fc'5tC. 

i -tM ^;p©<f©Rif£©gi$##£U£iH]»*<, 



g*m «ps. tr-f ) 
a (m^. &) wn^n^uscit. &*ntt-£©is* 

-5 *-f *;U©ffi£©8B#£«§fifc-r*. g 

*tt&tf**flH;l:Htt©«*fflS©*ftK: «fc 0«*fcft 

aj^iffix-$>-5fc©« **©£©i#8'jfcSB$m£*<JT 

Xf'y7"2 0 4tll 11M 9)UDN\lZtt 

«rai©Bfj£©«a-a<tt*"*** l-a-f* 

i. 5*-ff;u*ft*"r«. g* 

tttg/jNtt©^^^th&r-&y-xx-tt. tmcT»6n 

So f©ffiOXfi'7'lifOii;t^.&^. C©giJ©T 
^P-^©iE*©ife*C«kntf. CMPT'DtXlt +i- 

<*;i/©«##&i;fc«cirrT*c S£o 
*S3n**m©«s»jrrss*£UT£ 

[0 0 4 1] rZlCS&^T^fc^fe*. U-'fjr*©**? 
OXtt-e©g6^e.)S»^fct*Sc:a:CJ;»3, fSS©*© 

©iD<, |»*snfc»»©*ttBfa©**i8A.TU*5 

£33. ffl^c<toTtt. z\<Dmmtf.tm<D&£\m® 
ants.^tz*>o. cn^©'?--xT«. -^Tfcsrass 

m ©« »3&tRs* * n-s t ^as $ ntz t % \z ^ m * ik© 

B'J©#8c£«fflT* £©SiJ©#ft© 
lifSL^IWIB, 010 (b) K^an*. "tz.\z 
TskZtlX^Z&vlZ. il©Xf77 , 3 0 2tt, ^fcB^ 

«#K*t»T. »**£***©»»©«Si©nii©i»m 
ifctt-t©a©WpM*ai5e-r**fp*^rbT^* (^-y- 

-f ^;uxtt-?-©-^»©t*^ l =.?:fflt' i Tfe<kt^) . X. 
fC, Xr77"3 0 4ttt, •IJ-'f ^;p©-t©SB»©wci» 

tffl©*$fi^B$r B Ttr^-r-S>^i:C«fcO. 1**3***^ 
W*n*. CM. -!M*JP©ffii£©»#-K:*V>Ttt» 
*«K5*Snsi:€r©jtSSr«fiK-rs. ^©X^-yT'SO 
8TB. X^y:/3 0 4T*W*hfc*ro©l*SJ*Se 

*aST*^-T^t(Ci:0. CMP7"DtX»7$T*i' 

[0 0 4 2] b^L, ^{H§§ft^©)lffi. R^Bn^^* 
WflBtt. ASiWlCB. CMPT'D-feXWjifTlC-^nT^ 

tf, jao©B#p B w^tts$nfc^tt. g^ffitg/htt©^ 

4Xtt-€-©jS?©-€-n-entC^LT, d©-/o-feX*<R^ 
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R&2tlZ>*M V)lV>&tt (EP^l. 5tt -lOM Offl 
■5. LfrU ^<D7,^yZf3 0 8t'S. J£Mfil;:*£ft 

•5«fc5»c, *-©f»K£Sft&Ktt£T©Mc»*sftfc 
^©fi«. mmom zfrzmKztxzmz&izzn 

*. C©#te©*-©fi!i©gB#l4|B]*rc*i&9, BScf'** 
£ 0 ©JPS ft «r fc CJttH a ft/fcRfc*j£gT*Bfc LTJS 0 © 

§§«*!© i im ^;w©Bffio»»*«5fei;*«c3St) 

D-feXWUHSSHfUltT. ^©Xa-feXtt, #©&«ft 
Ti^tf "bft-5. Xf7^3 1 2tr^atl€>«fc-5lC. d© 

©^jffl©*S;14, £xA^e>ffia©JP£fc*tt£f£*-f 5 
[0 0 4 3] uCCl^ttfct^^Wfia, XA- 

/^-->^nfc^XA©^< KttbT £©*«£¥ 

mMzm^-cbtftp}T2tt^z\iiwn.m2nT^z>o c 

y-f£fu c©y< x©»a**ffijfi 
# (-e-sao *<snT^5^6T»5. jiwimx© 

■r-SiSlSl****. 011 (a) ~ (c) CI4. &{fc®|g 
5 2©^ffli£fE7 2. 7 4, 7 6©1» ^dT©i 
j§#7 8, 8 0. 8 2 tSlLT^Sfl5. dtl6 
14, rtlWft/^-->^Sn&^I/N 1 4±l:I5 
ft. CMPyntXf«<blTU<. iif£ 7 2 14ttt!t 
a9/J*S&jfifrc»D, ffif£7 4144" <*>^ ©1M X©iS 
f£T**9, 3^7 6ttJfctfc«**&ififre*«. 01 1 
(a) fctt. fSi<0jgf 7 2. 7 4. 7 6^L. 0 
11 (b) tt««:/n-feX©4»«£©iefe7 2, 7 4. 
7 6*5*1. 011 (c) ttWSyn-bX©^7lciS]lt 
fcigf^7 2. 7 4, 7 6 ^St. 011 (a) T'14. >h 
au^©jgff7 2«, «P<e^©jS^7 4S^t^ 
©igf£7 6±9t>¥^*KT-$'>r3£:3?. Ml:. 

<e^©igf^7 6tt. >ct?^3gf^7 8 «to fc^o^aet? 

«^Tli<ft'55. jfifP7 2, 7 4. 7 6*t«oTl>< 

iiKfc. w^xo-irx^jtff-r-st'^ftTM^-r^. #j 

«£cT. 01 1 (b) C14. Jfif^7 2. 7 



4, 7 6©»S*i^— lC/«£0S&»T^fc©*<. 01 1 
(c) 1114. i£f£7 2. 7 4. 7 6©i§iai4SI«WlC^ 
-lC/«t-pTI/i-5Clt*^aftT^-5„ 1M X©g&Sig 

«>. ^ififfr^fgi^ftS^ft^tt, g&S&ffi&tf 
J^&&ftWLTH-5T&5 5. ftt>T. itf£7 2. 7 

4. 7 6 ©-eft-eft*^ <Dm* ©Klt©£Trt^gK#W 

icfijc5^aftfcT»«^i4. w]m<Dmmw£iE&®.w; 

[0 0 44] ±^©«fcplC. £f£7 2, 7 4. 

7 6 <Dmmmm\t, y-mtv^ > h \zi5.tt<mfatf& 

5. ftoT. 3£f£7 2. 7 4. 7 6 tc ioT^t^ 
5 5. HOIS*. *$£SftfcT#«#**HJII!fl9/j:IE&S[ 

©Wfl^w^-rst^ft^m-rsciic^o. a^ 
-->^aftfc^xA©^s^¥fi{baftfc^ft^-r 

•Bdtj&tRltti&a. i©#?£14. 01 2t;:0<J*£ft 
-So *r. X5^X4 0 2T14, T#tHI*fc*tt*iffl 
a!©Ee;& : K©^t:ic*f-r-5it-^^ffbft-5„ jE3£j£ 
^©^ftJi^^aftfttf. Xr7^4 0 4\Zm£tlZ>& 
5t£. CMP©*«Btt»7-r*. 
[0 0 4 5] 0 1314. CMP<D^m#?Tt>tl-C^Z>t 

*o/x^-->^aftfc>>xAfc»-r*ftHiS«*o« 

7ft^T-5fc»Cfflue>ftfcU->^ , U >^^ftfcx- 

^©*»«*««ftSft**7r, w©«»tttc«}t 

2ftfc. ttoT, £ft!4, ilCK^ftaftfctf-^fl 
(squared-off peak value )j&^3ftT<^£ £ £ZWiW 

ft -5. d ili, A^-X^^ftifc^XA^glfltC^fi 

{bsftfcjst-sc-r*. mm> TrnftomumnnvT 

lC»]5^i:14^FoIflgT$)-5 < , tfU5. SWJSi^fci 
«mT#-S.BfftCl4. 1MSr;i/©4>fc<i 

ic i •»}■-< 9)irf!immt>2>z\i:tftif&is<<->. mntfo 
x a ©*® vt \z & z> x© -s jgf^ ft mm-? £> c: i 

fC«tO^U7 v cy-fX©^fkft»MlC*LT^-5©T14/«C 

ic, c©i-tj--t'i7;p©SslfEic<fcO. ¥fi{b#iit!-<=>ft£: 

^1C. '>^£t/iiM*4©ffifc'lt*^X/Ngffi>6^^*aft-5 

CiftBI^-TS. 21t-f ^^»©¥Sfl:©SK»4. lit 
1'^JP^tllHMtwl^i;Tfeo/c:C<i:^l,f±jaft7 v c. ft 
ol, CMP©^)®ftai^a-ti--5)Ctl4. ^7I/\SI* 
eM»C^< ©W4ft^-r-5*fc*Wb*^A&^. A^ 
-x>^.$ftfc^x/N^¥ffi<k$ftftl4CMPXD-fe7. 
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\z^Mx-&r>tzm^, &mtmmzmz>fci£>\z\t i -*m 

>F?££XA«®£©P B 1©*VyX©+M'Xte. {i*f 
&mz&W-?2>td*>?Z\}ifrt>> CMPXDir7,£i&7 

£ -B- -5 m fc fataiM ? £ -a-s^© ft »r ic^g-r s fc* 

[0 0 4 6] Ix—tf-^W-A^WttJ^ffi^^^OJlW 
ttb. EP^C7XA«®^¥a^$tlT^-5*^jl^lCft 

•5. #J;U£. I^^fyj'MlL. CWft^SrffoT 

it. *S#ffF^5, 0 9 7, 4 3 0 *§■!;: H8^£tt. -?-© 
4*3?T?tt. «^©ffi&£ffl^Tft5££fToT^3. H 

Ttl«, ffiJJJtflli&LfctftJgiSti*. ¥*#©«&(:: 
iota, ;^-->^snt-?iA©^'f±i:M* 

[0 0 4 7] Hfjfl!©ftK. 9< ->#2tltt 
©i£ftX«l^&©1MX©i£f£©P£l&^T. g/«t3» 

STWSsns;:<hK&s£T©jgf£©^ff*t©i!F-5- 



imrj x ? a> i&irr s c t icn lti&w bfc 

[0 0 4 8] »B-r«Jfif^K«toTffei;* :: F»« 
^OJ*»0«tt»*. ffiff©a&S©ffiCft£bT*5<& 
±K^j££n3K##£©J&JP£ ; rt-5<fc5 

0. d©Jf&&teffi*Kft£T#&«h#;*.?>n£„ d© 
[0 0 4 9] ■)lA©CMPJ!!lOf"fl:, -Ov-^j. 

©A*>hVt7.7-C^^©ftffi*ffl^T*fT^n-S). # 
fc, Xf7 7"5 0 4 TB, ttttt8fll*C£"TfcMt£ 

«/htt7iig«3C^*-rsPa©^Xtt^©2»©«fK©iffl 
jgi^agns (£iM ^;i/X«^©-gB»©i:^e$:ffl 
t>Tt>«fcl») . it-T ^;P©C©gB» (fip-fel. 
;U) OM»Cl»*SnSttfiO*tt, T.x->X5 0 6fCfc 
^TMa>©*ftlC«t OftS^tl-S. fH, 

•5. *©Xf7y5 10TH Xr7y5 0 6l:*^T 

©Btff £^-;LSJ?;*) *»6»K6ftT, »0©l»*ffS 
£ft£T-5. fLT, Xf'yy5 12tH d©89© 

»*jsse«fSE©**jaflE"ci*b, cMP^ptx^ 

oT, C©*ft©ftS]©R«tC*5tt-5tl^#(C. #©§ 
*tt;Rtfg/h<I©$g£©Pi?l©l$F»W89SSft. d©^* 

fiR^ft/htt©^^»cf^*$n-5-tJ-'f ^;u©gB» (fin^ 

Tf^ IT, Rfc£ag#gW£ftS. bA^b. ^©X^-y 
X5 1 0TI1 fe!IS€rC*$nT^S«fc5t. -e©mi 

<&Srfc IC M-ff $ ftfc»56iaaTI» b TSt l i*m 0 © C M 
PB#P B 1^ft^T'5,^T, C©^rft©^-©flil©gC^«l^b 
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©#-f >hTCMPyPtXA«JI7t5. 

[0050] ±i£<Dmm£MW-?ztzisbe>j5mtem i o 

(b) IC#I^£ft5CMP:/Dl:X&,6fc56©*:i&©;£ 

[0051] v— tf-T»tttc«koT^^-r-s.u— tf- 

^T<&£. 01 5© (a) Rtf (b) lC^£*rT^-5 J; 

o\z. m^^mm\zMLm'h^imux^y b\z^-&tz 

fc*--A^©*l©»^t:-A8 4li. -)IA14CSfl: 

/hSft^c^A'-f^. u©t^k-A8 4H 
fc'-AlCtfc^T. *ffi<D^-9 0JC«fc£{ft& (IPSt* 
-A8 8) ££C-S>f<. C©j£^b*-A8 

6i«xa 1 4<Dmmc>'g.iziz^ffiw.\zfctf<o. mme> 

oT, lZ^¥-&\mft%)%:$:G-tZ>Z\££ti.'0. Ox 

&ga££i;£-e-ic<^„ fi£ox> uwia*^. tr— 

[0 0 5 2] *J4>W t$lft-V>Wz\i- 

Art<»^i$tCjt^T4>&<^£:«>. fcf— A^jCV^i:^— 
5" > © 13 (E » © x - * Si # IC fig A z m m S M e. T -C £ \z 

tez>z.t*. saaiOx- 

*$t§©*}££ffl^n«. £©c:,h«;*:;*&F^IC«& 
bU^tdZo. Sic. bf— Atf*j£lr>£, tf-A#$^£J 
icit'vc, 7tx*;i<*-£<fcD*£&®«tc&«£ti-T 

KStt'-A©&g©DX#&mic:fctt-g>gB<»:l;i& 

6 a < .t ^ ic i/— wtf* e. © u— tf- e- A©aj 

#£iia[]£-tt-£C:£ICi;9. 3W»?Ti6T**. 

[0 0 5 3] l/-tf-tf-A©ifil(:Blttt, 
fr<~> SRfl- * T © * ^ -5 £ ffl ^ & ^ i ** WffiT & 
•5. Lrt>U #ft©$gB©fc*-A£fflV>£;:£;W(?£L 

v^. z.ntW£.v^z.t<n>w&\t-W>\zt&-ox^z>* % 
nz. f&^am^ £* 5 7'j ictoT^u^faa 

Sttfc.k-tA/2 nlc3?L<^£T«>2>. tot. SEg 



a!©*&Srffl^/ t c->7.^ATii. s-it-f ^;px«-e©- 
gc©r B iic^*$n^«^©ft^wffi>ffsg/Mcf«tn«, 
m s©s izn l x mm ic $ tifc«»*«*/Mc tj. z . 

[0 0 5 4] tf-tf-A^jUK-faCtlCck 

o. gcfi©^icii-r-5c:ne>©2o©»ifrssH* 
[oo5 5] m&zM&m 

%£Lfc¥8M£^lcJ;9. W*:/ci-fe;*KH-r**R& 
1f?6£HIC*#<E>n5. COJIftlSftfctf«*ffl^4Ci: 
lc<t0. W«Sftfc*©i3-tt0>-f >->^iO!CJ:-5fiil 
5£#T5JtflC&.5«, CMPyXfAW 
(X^-yi?) ©*TSIfe£ttTV>&H (BP^. SiL< 

»f££*iT^fcv>) ^i'^^^ffi-r-sfc^icffl^^c: 
ctie>©r^#*. eiTciftwr*. 

[0 0 5 6] ^-tt©ai^ 

0 IA/SSOSI IC t>tz -5 T^-«t*®Ji 

icli. CMP^n-b:Xlc43UTff^tl-5©fSR.^/Xli 

o^fjiAci^^t^^asTKfisns^tr 
Tfc-So A^Micis, ent©i0i$^5~i o% 

it, ox./\£mzt$-ummm&&m-?z ztmmiz 
s ink b t x ^ v v n ic«o c: t tf'&m t $ n -s . 

^■T-5feJ6© > y-;i'<tLT^lC#fflTS0. -f 

> i <y ic <t -a x- 9 (Dmnms'T- * ms©^*© 
-i7itr-^©r B i©fEgfi4. *r^i*©< ^.^f^s^n 

£:#>£|g^LT^-5>. C\©IEKiSfS^©]l^T*tt. SIC 
K^«SS»©8'JOjEffi*ffi^ , bifiF«E-r*«*'5. -©H 
CS5HJ!&S©#©{r^©S4itt. >?iAroiIfft-!? 

[0057] »nffla[»©ffl#*«ati*a*tt. «t© 

B) T-l). f«c*Y«c6, W^^li. 7 p 7-x><i:Ox/MS 
*(CleieLTfc0. MIC9XA«^7— rXC^LTIft 
*l^lCii®)LT^S^et?feS. fifoT. W^^IS. fiff 
^$n-5^#S*^F#s+^-5fc^©7 p 7-x>l^©* 
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7v>i/-r2>ct\z&z&w£gvt£<<\ fin*.. -en« 
u mmztitzm<D4m~&<»mmzm\i,rzmm*^ 

LT<^-3. iLW.fc'S&SiJg©— fiW, 0 1 6 d^StlT 
[0 0 5 8] ffljS»©JfiSV»«<*©lf-^tK-j'0|»I© 

ana. w«*nfc*o^-tt*tK^^tC!S:o :■*© 

[0 0 5 9] ^-tt©RS$rf^Offi-rCMP->X'T-A 
0 1 7 CS^tlS. 0 2C*SnT^SW5E©SP« 

OT#«*#&©J3-tt©RflE&«£<£-&*&«>fcfcH 
&«^**f*fT5fc«)03>K3.-^l 5 0S«A. * 

ft©f^ X^l/^f ary M 6 0 Si^.T^5. n>tf 
i-^i5 0tt, fflfP««fttf©*ffiS«tB*fT"5;ii 

■So T^^yKi-y h 1 6 0«. hrtf-fX-Zk 
-f. ZfV>9. X«. CMPyXfAC^l/-^l;f 

[0 0 6 0] J^— ttOR«*364S-a:*fcJ&C, n>tT 

a-^i5on 01 sc^sns.t'S&^&s&tf 
■€■©*&©« **«S*ff T * <fc 5 c y 5 5 > ^ £ n 

^p^7$>^/<c/ok/u7-cm. bps. mm 

fiH&^ji^ l 5 4li. W*ji£©tit$g£^A/r-^S 
ja#«©^#©<S«» 5 ') (mi 1 1 iher tz) <D*-¥ 

^7A*n*. fill*.. Bitl/Tt>4i»»OHJII*«** 

<&n«*. A*>HA^7-<^^©A*>Ki|@*<as'>L. 



©2**>gT<&-5. 
[0 0 6 1] 019 (a) Kfct. H^©->7.^A*^^ 
SftS^ttffi^©-flW^£tt£. «*<ft#i$-T<& 
BPS. e«»fi^OW«K»Htt«#36«OoT 

1 5 4tt«H«tf U iOMJ^-yhLT. 

019 (b) c*snT^-5^©m;>j<M^££i;£-a- 

-5. flHftR?^* 1 5 2«iSJi!£j5£#£jI 

1RU filJ©fi£»^*-y hLT. 019 (c) Ci^nt 

[0 0 6 2] iyV.zi.-5 1 5 0«, 7<f^l5 2R 

# i 5 4©tH^fi^n-€ r ti©e-^ttf-i/©p B i©ji 

USSWrT* 2 T34>Sffa£ttffi 1 5 6 Rtf 1 5 8 

(BPS. A h ,/A„) ^tUTTS (*jfi^nyd^l62 
*#JS> . £©tt**M-WSn;fc«tt, n>tfi-^l5 

*J6ffi 1 6 4 fcitttL (^D 77166 #flS) T*. W- 

ntuittu ^-^u-^tt 
[0063] mm^mmt, waa»»*s«fT*>*iTa> 

TW^^tlfc^W^-tt^t-^T-^Si^l', Z.<Dit 

zmmmizsmmzstwrz z. ta«3s c<ntr- 

life's -5. *IBO«jfixe©nilo^xAOW«+K:, 
■5. 

[0 0 6 4] HCUca^fcflMltt. n>t!3-^±T-^ 
6t*V7 h>?x7k:«fcoTKEffT*, Sfc, C©#S"J 

[0 0 6 5] «>K/u7-fMit t»t)ij>aaii#ji« 

^i^fisjTli. cne>«F I R (finite impulse renspon 
e) (WK-f ra&SXttWK 
S^Edime domain) ©^•Tfta>CHLT3liS li JffiT& 

^AT7-fWJ >^(filtering)^*)5S-r-5fc«6lC 
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6. £«>a<z>&Nfttt. ma©4#tt£*rf£ (ep%. * 

[0 0 6 6] ^&7^;i^©^&£#£T5fc©, 7 

^ frpizjioTMftatiz^m^vm z. t 

fttt, 9ia <«*.«. *fls«©n—jr-f >^©**# 
■r-57 r 7>i7^X/\) on-yf («Atf2 5) *ff^. 

-fSffllrSSiiT. ^©tfXACfcfcoTSUeffi© 

^-?n<DT-7, ic*«fc» wiiif ««a*> fax ^ 

©+<&>««»£*£ U 7^;i^©f?fM©A>F4f £<& 
^W&Rtf/OGiF I R7-r;i^©&f-&©IEIgftJ&& 
[0 0 6 7] »n«^©jq%&«. I^«©^fe ; BP 

IH©Hlfit£ffl£r£;fc*ttT«fctH>. H©7*n-feXttg£ 

A-fX (MZ-I£, V9X) fc«fco, eftT^X^K 
K^£*l£SJ&©2^>©J}W >V*-?—if$Z>Z.t1fi 

W ;p * if" & * % 4 f -5 «t o ( C 3 > tf a - * f ' 7° D y 5 5 
[0 0 6 8] yn-feXy^ft 

©#tt) **l/tlr>5. d©fc®, dtltt. ggjg©*^ 

ft^^TfenfcyXfA^. X^;/?©<*>TtSfT 

*«®0#A6nfc0. SfLt,V\'-y^©X7U^CMPi> 

7, y-k.\zm^t>t\tztg%\Z. Jr^U-fte. Z<D£it 



[0 0 6 9] £CCRWSn*JW*:«Ttt. Ti§fcH« 

*>e.aai$nfc^mtt. o. ^-f4©R« 

■x?*a. cnsowtttt. Mr&<!>#tt«JiJfr»T. w«© 

g<fc#£©^-tt©RK£#;L.££3 5. £tl<~>©## 

Manama eta:, ->xri^isi^gff©#'f 

>b&*>mtl2>l5fa\Z\Z&mVT^Z>Z.t%7iiL, ^ 

u— are. sswrns^Kih-r^TiwicaiEfk-r^ffKi 

*ft§ffl^5*ftB, 02 0 (a) CflsSft. BUT 

tfe*5Tl>«CMP8il:»LT. (BP 
5, 3^*^+) #$6-8-6ns Ury^2 5 0) . > 

AO-fey h S»aUT-f-©IS****fT* d <t <fc 0 , 

CA^TVJtl^. £©«f&Rtffif1^ft©&£*fLT 

tc c©»»jj«*afc. *d^nfcw«©->y^?^-c 

^-5«k5lC •?XA©8T*#Btffc$l© I f 1 <£5 0~1 0 0 

[0 0 7 0] »ffi©*B-r*1f« 
*«, %i±*>ntc%LMfrt>Mm2tl Ut7^2 5 2) , 
cnii, SfCv'X'f-A©ttSg©i¥fl5lCffl^-5##ffltL/ 
TfOT-r-5fc«)(C, «??$n* Uf7^2 5 4) . s> 

•So 

[0 0 7 1] 02 0 (b) IC^^tl-Siptr. »C«t-3 

t. ffi^snt^fcxnft (xtt»ffl£nfc#m) 

£ffi<r»T, ©i§©ffl^T. ^©->7.T-AX«giJ©->X^ 

■7^AlC#{4^#x-5fci61C. ^-©vX^AlC^LTfrL- 
l^y*ft««fl6n (7f7^2 5 8) . ifaLTL^ 

2 6 0) . fit. »i±}$nfei#gi[ii. ®m<D&mm<D 
mtitmsnz Uf7^2 6 4) . ausnt^ra© 

«#£nfc#m©ffl©##ffit::<fc-3T£jg£ft3. ## 
M©^ffi©^r^©^^(CAoTt^^6«*. ->XfAli 
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uO^OK, 3>tf3.-^tt^U- ^lc« 
U :/ni:xa<X^-y?fifcAoT^&l/><!:g££fgL 

tl.fr o/fc«£«. ^ttte. >-X ? A >!i<X ft T-*g>f£ 

(Xxs/:/2 6 8) . C©«iE<DfTft{Ctt. 
yD-feXg&W-gBfcMiEKlPlgilU 7n-feX£X^-;/ 

m&mtf&mT&^tzms* x\z, mimo#t$— 

tt, Ay F££«bfcDT3£i*»jgW-C»S£Birr 
a-TtlT^S^lr, #5£<D->XxA<Dtgfl^gc<a 
[0 0 7 2] f< I/- 5- UTlCf SSSf g« 

xTV-ncm^-rs. dcD^-i- x^u-r icss^nfe 

[0 0 7 3] Mil. US^IArojaiSL^t,, X 
«. CMP^nirXCtJ^TyD-feX^gc^^k-r^ 

(fisjx.«. mL^mm/^-y wm^zntzmzte^y h 
tfc, CMP7"n-(rx^*fc*x^-y^rtic*sc: 

? i O / U 7 J V 9 -i A © t r. ^ <D ^ J© £ Jl »3 tf) I Z m V >3 
Ct^RTHg-CfeS. MIC utlS, *(S©Kp^Of^tKC 

P ->X-r A£#$tfttt5 C i:*M^-C$>€). 

[0074] &*\z. ->>/*r*&m^ffim&%itii? 
z.th*lf&T'$>z> m^t. tefyjn-Mzm-fniZ. a 

9- yUW L^m<D^mX\Z^<Di&<D^ / - v«¥«t©7 
Jl/^iJXA. Xtt-a-5JP*y h7-?^) . 

[0 0 7 5] Jr^U-fiZftLT^mfr&B (BP 



-*tt. ->X7 L A^t*cDgg5S<M^lloT^S^(C 
WT 3«M* -5 7 4 - H A* y £ £ <h plffi t 5 

zt\z&g?'<ZT'$>z, mmmz\z, M$<DB\z&m 
SiCtuzz.ftz&fti-tz. se-px, 

*ifcft#0«x-tt. ziytii.-t'h&moiffl. yf^\ 

<o&mz*i i-s^ts c tie o . 

•5. 

[0 0 7 6] ^*#*«^Ojft«*fflU^.rtlr«fct9. 
K»)tOWH3&**<5 H £ V 7 h 7 x 7 

[0077] ttne&a»3fcft<pg» 

L < R » UT < ^. ^dt^FfiE-r * £ £ * tlT 
dco^Mtt, 02 1 (a) Cflsj^SfU uuTlt 
tf-^tt3 2*»6>^-&^n-5l^— tf-lf-A3 4 

tt. A-y H 2 2 £®iILT£i££*U Gi^f-A 7 0 2 

2 2<D5gffl9®7 0 4^e.E»StlT, gWk'-A7 0 6 

^^•rs. &#tt*-A 7 0 6«, ^-zmmzmv^ 
mm (do ->7hS4i;s«*. 02 1 (t>) c 
<Dy7b%m*-?z (t>fro^-?<Tz>fzib\zmmvT 

fil^T^-5) . ^CD0ijT?ti. EJtU-tf-ftCfcoTfc 

F5rJlBA5. Z\(DDC~>7 htt. x-^fl^O^ffl^SB 

WSfll**0~l 0#;Uh©l6HT»fPUTV»ntf. DC 
-> 7 h * S ttfcft^- * if 41 L T ^ a T * SP» * aift T s 

iin <i^©DC^»^{£^x«^L^ttn^wr 
#i»-r*j:ttt, m^mmotztt><Dm?mtii&mrziz& 

[0 0 7 81 021 (c) tC}m7^tl-5«fc O IC, A7 H2 
2©afiiJ©^w >h'9^Kt5l^l;iiSlI 7 0 4 ' 
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